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HINTS ON THE PRESERVATION OF LIVING OBJECTS, 


AND THEIR 


EXAMINATION UNDER THE MICROSCOPE. 


IT have often been asked by my correspondents how best to examine 
the living objects I am sending them, and also how best to keep them 
alive for further examination, and to watch their continued growth, 
development, and reproduction ; and [ shali be glad (with the Hditor’s 
permission) to give all the information I can on these points to the 
best of my ability. The larger organisms, and such as are usually 
attached in their growth to weeds, I generally forward in glass tubes 
about halfan inch in diameter, and two inches long; but unattached 
organisms, such as free-swimming rotifers, infusoria, volvoces, &c., I put 
in smaller tubes a third of an inch in diameter and idin. long; the 
latter holds half a drachm of water, and the former three times. as 
much. Of course, larger objects, such as young newts, embryo fish, 
&e., which I occasionally send out, require larger tubes or bottles, 
which 2ntail much extra care in package to allow for the much greater 
danger of breakage and leakage. 


When such tubes as I have described are received by post they should 
be opened, uncorked, and, if they cannot be examined at once in the 
microscope, it is well to take a bung cork with a hole bored in by a cork 
borer to fit the tube. Pass the tube into the hole so that the top is 
level with the top of the cork, and so float the tube and its contents on — 
the surface of water in a tumbler, basin, or still better, in an aquarium. 
In this way much danger to the life of the more delicate animal 
organisms wil] be avoided from variations of temperature, which are not 
unlikely to occur in so small a body of water as the tubes themselves 
contain. In this way many of the advantages 9f a large body of water 
are obtained without any danger of the objects being lost, or diffused over 
too large a field to be readily found again. 


FIXAMINATION OF OBJECTS ATTACHED To WEEDS AND Root FIBRES, SUCH AS 
Pontyzoa, Hypra, TuBE-DWELLING RotTiIrers, VoRTICELLIDm, &c. 


Examine the contents of the glass tube with a pocket lens of about two 
inch focus. The tube case of a Melicerta ringens would be readily seen 
like a little black thorn standing erect from the surface of the leaves of 
the anacharis, myriophyllum, or other weed, and often attains the length 
of a tenth of aninch. If the tube be examined in the front of a window 
and held a little sideways so that the direct light of the window does not 
enter the eye, a little higher power of lens, such as Browning’s platyscopic 
lens, will reveal the beautiful red colour of the tube in fine contrast with 
the bluish hyaline ciliatory wreath, apparently whirled round its mouth 
in rapid gyrations. Many other organisms may be readily detected, and 
some of their beauties guessed at in this way, and a little practice will 
soon enable the student to recognise most of the larger and many of the 
more minute organisms, or, which is perhaps more important, see that 
there is something he does not recognise, and which will require the use 
of the compound microscope to bring out the details and reveal its nature. 


If the objects are attached to such a weed as the anacharis, after noting 
under the pocket lens, as above, the position of the several specimens on 
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the weed, it will be best to transfer the weed by a pair of forceps from 
the tube to a zoophyte trough (about 24in. long, 1din. high, gin. thick or 
deep), into which the water from the tube is poured, together with 
sufficient soft or tap water to nearly fillit. Hxamine again with pocket 
lens, and adjust the weed into a suitable position for the examination of 
some one or more of the specimens. 


Place the trough, if convenient, at once in the microscope, and let it 
remain some hours at rest, and doubtless, if not before, it will now be 
seen to advantage. 

In this position it may with advantage be examined with low powers, 
such as the 3in., 14, and 2, and possibly occasionally, when it is peculiarly 
well placed, with the 4-10ths objective. 


In such a trough it may be expected to live a week or so without 
change of water, or it may be kept longer in a small saucer, or evaporating 
dish, or still better in a fresh-water aquarium, in which the individual 
would very likely propagate and increase. : 


The student should carefully examine the whole of the weed under 
the low powers in the trough, and it is very likely he will be repaid by 
seeing some younger individuals just commencing the building of their 
tube, and he may possibly find others in a still earlier state swimming or 
creeping amongst the leaves. 


For examination of the Melicerta under the 2, 4-10th, and lin. 
powers, it may be advantageously placed in a slide trough or tube cell of 
about 1-6th of an inch or less, covered with thin glass. To do this an 
individual should be noted on the weed, conveniently placed on a leaf, 
or, still better, onthestem. With asmall pair of sharp-pointed scissors, the 
‘leaf on which the individual is placed should be cut off the weed, leaving a 
small piece of the stem attached, and so transferred to the trough or cell. 
It may sometimes be necessary, with the scissors, to pare down or split 
the leaf carefully without injuring the specimens, so as to reduce the leaf 
to a less width than the depth of the trough or cell. This being done, 
the leaf can be placed in the trough or cell sideways, and the piece of 
‘stem attached to it retains it in that position, otherwise the Melicerta 
tube, which is generally built in a position standing up from the surface 
of the leaf, would not be conveniently placéd for examination. 


This manipulation may be very conveniently carried on in a deep 
watch-glass, under a dissecting microscope. 


If a slide trough or tube cell be not at hand, the individual so selected 
may bé placed in the ordinary animalcule cage or compressor, and for the 
highest powers this arrangement is best. 

The slide trough arrangement has a great advantage in having the 
object in a more natural position, and in which it will live the longer. 
Moreover, when not wanted for examination under the microscope, it 
may conveniently be transferred to a basin of river water, or still better 
suspended in an aquarium. In this way an individual may be kept alive 
for some time, and its life-history watched, and possibly young ones may 
be propagated and attach themselves to the weed or even to the glass. — 


When the Melicorta is found on myriophyllum, it cannot be better 
exhibited than by taking a single leaf, placing it on a slip of glass (with 
ledge) with a little water, cutting off any little fibve of theleaf which 
might interfere with the examination of the specimens, and then covering 
them with glass. | 

In this way it can bo viewed with the highest powers, and can be 
beautifully illuminated with the contrally-stopped parabolic reflector, or 
with the spot-lens. 
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The student will find that individuals grown in confinement build 
their tubes of much more transparent materials, and therefore are much 
better adapted for examination. 


The previous directions, although especially applicable to Melicerta 
and tube-forming rotifers, are applicable to all organisms living attached 
to weeds. I will next point out the best ways of examining the free- 
swimming rotifers and infusoria, and atterwarids different manipulations 


applicable to both. 
EIXAMINATION OF FREE-SWIMMING Rotirers, Inrusoria, &c. 


First examine contents of tube, as received, with pocket-lens, in the 
same way as previously advised with a tube of weeds, &c., and if you 
have reason to expect there are objects in it with which you are not 
familiar, and of which it would be well to make certain before the tube 
is opened, or there can be any possibility of the contents being lost, I 
should advise that the tube be examined under the compound microscope. 
This is applicable, whether the organisms are free or attached to woods ; 
and I often test the contents of the tubes in this way before I despatch 
them. Of course, if placed directly in the microscope, their round form 
is awkward to fix, and the aberration of the light is so great as to prevent 
the possibility of seeing anything with fair clearness, except through the 
centre of the tube. I have, however, of late, in great measure, overcome 
this difficulty. I have had troughs made in which the tubes will just go 
in and lie diagonally. A round tube being placed in such a trough, filled 
with filtered water, the aberration arising from the cylindrical form of 
the tube is approximately counteracted, and it is surprising how easily 
you can examine its contents to the very sidesand bottom. If the objects 
are large enough to be seen without the assistance of a lens, or with a 
lens of only a low power, they may be picked out at once with a dipping 
tube and transferred to a live box or compressor. If too small, or too 
active. to be treated in this way, it may be well to transfer the whole 
contents into a zoophyte trough of about the same capacity as the tube, 
for examination under a low power (say 13in. objective), but I should 
generally prefer to empty the tube into a watch-glass for a preliminary 
examination under a dissecting microscope. I work myself with one of 
Beck’s dissecting microscopes, which is an excellently-arranged instrument 
for the purpose, but many cheaper ones would be quite sufficient; the 
only essential is a good steady stage tor the support of the watch-glass 
with plenty of lateral movement, a diagonal mirror under to throw a good 
light through the object, and ready adjustment for focussing the lens, 
which should be supported by a long arm over the centre of the mirror 
and stage. If the observer can work with a watchmaker’s glass held 
under the eyebrow it makes a very good and cheap instrument for the 
purpose. One of my smallest tubes could be emptied at once into a large 
watch-glass, but a larger tube would have to be examined in several 
lots. Large active organisms, such as larvee, annelids, entomostraca, 
too large to be readily picked up by a dipping tube, may be removed on 
the point of a small sable pencil, the quantity of water in the watch- 
glass having first been mostly drawn up by a capillary tube. A drop of 
water should previously have been placed on the centre of the live-box 
or compressor, just sufficient in quantity to allow the animal room to 
move about naturally; then just touch the drop of water with the point 
of the sable pencil with which you have picked it up, and it will most 
likely free itself, or else it must be carefully pushed off the brush by a 
needle mounted in a short wooden handle. 


Smaller objects must be manipulated with the dipping tubes. I now 
gencrally use a short curved capillary tube, the upper end of which is blown 
out into a little funnel, and the end covered with a bit of stretched sheet 
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india-rubber. A small orifice is pierced in the tube just below the funnel. 
If the tube ig held between the thumb and the second finger, with the 
thumb (moistened) over the side orifice, the point of the tube placed 
under a surface of water, the first finger pressed on the stretched india- 
rubber to expel the air and then withdrawn, a quantity of water will 
return to fill the tube, and may be expelled again by a touch of the finger. 
In fact, I often use this means to transfer the water from the tubes ta 
the watch-glass or trough. When it is intended to use a capillary tube 
to pick out organisms, the inside of the tube should always be first wet 
in this way, and the outside as far as possible kept dry. Now, having 
wet the inside of the tube, put the thumb on the orifice and drive out 
all the water from the point of the tube, then remove the thumb from 
the orifive, watch the animalcule you wish to catch in the watch-glass 
under the dissecting microscope, and immerse the point of the tube in 
the surface of the water just above the animalcule. The capillary 
attraction in the tube will draw up a small quantity of water with the 
animal included. Itis well to have two or three small shallow watch- 
glasses at hand. Now close the orifice with the thumb, and by a slight 
touch of the indiarubber with the first finger you can expel this small 
quantity of water, with its contained animalcule or animalcules, on your 
animalcule cage. If at this first dip too much water has been drawn up, 
it may be pushed out into a watch-glass and a smaller quantity pulled 
up, and the process repeated till only just sufficient water is taken up 
as will allow the object sufficient room to assume a natural position. 
The advantage of this capillary tube over that of the ordinary dipping 
tube is that you have such perfect control over it, and can expel the 
small drop from its point by the mere touch of the finger; whereas, in 
the old way, you had to blow it out with the mouth, entailing the removal 
of the eye from the dissecting microscope, which sometimes is very 
inconvenient. 


I will now give a short summary of the most useful apparatus for 
the examination of living objects. The simple glass slip, 3in. by lin., or 
better, a ledged stage-plate 3in. by 1jin., with narrow strip of glass 
cemented along one edge. One of these, with cover-glass, is often all the 
apparatus necessary to use with small infusoria and free-swimming 
rotifers, and is also occasionally available with a little management for 
larger objects, either free or attached. Manipulation with these I cannot 
better describe than in the words of Judge Bedwell, in his description of 
what I call Bedwell’s rotifer-trap. 


‘Take a plane glass slide, on it drop one or more of the rotifers in a 
drop of water, about half an inch in diameter, and draw off the surplus 
water, if any, carefully with the empty pipette; then fray out a very, 
very small portion of cotton wool (I always use a watchmaker’s glass in 
the eye to do all such operations) until it is much extended, and spread 
out and lay this on the drop. Upon that lay the thin microscopic glass, 
the thinner the better, and then set up the capillary attraction by gently 
touching it with a needle. Draw off any superfluous water from the 
edges with the pocket-handkerchief, and you will have a little wilderness 
of woolin which the rotifer is restrained in its movements, protected 
from pressure, and within reach of very high powers. The amount of 
wool clepends on the size of the rotifer. Hydatina requires more depth 
than rhinops. The samo plan answers equally well for all roving 
animals. The poduride in particular, when placed in deep glass cells, 
are easily seen by this apparatus, and it saves many a weary and vexa- 
tious five minutes with the compressorium, which, even at the best, 
requires with liying animals extraordinary patience, The rotifers are 
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easily found and secured with the pipette, and a watchmaker’s giass in 
the eye, after a very little practice. Mr. Bolton’s studio is of the greatest 
value to naturalists, and cannot be too well known, for to those who 
have not time to look for specimens it is a great privilege to be able to 
purchase them.” 


Another simple apparatus I call the Wills’ compressorium. Most 
forms of compressorium are useless—all are expensive. Those who try 
the following will be surprised at the efficiency of the apparatus. Two 
pieces of thin glass are cemented on to a glass slip in the shape of the 
letter L, but with the two strokes of the letter about equal in length, 
and another thinner and longer one is fixed longitudinally, thus | 
The | serves to retain in position a square slip of cover glass placed, of 
course, not on the |, but inside it; the horizontal piece, which should be 
ground to a bevel on its top edge before fixing it, serves to carry a fine 
needle, the point of which is inserted beneath the edge of the cover 
glass. This point being tapered, it is easy to increase or diminish the 
thickness of a film of water carried between the cover and the slip by 
pushing the needle further in or out, and so to form a cheap and effec- 
tive compressorium. 


ANIMALCULE CAGE AND CoMPRESSORIUM. 


The’ ordinary animalcule cages are often used for examination of 
entomostraca, larve, &c., with transparent light, tut cannot be used for 
dark-field illumination, either with paraboloid or central-stopped 
condensers. A good compressorium is very useful; I have myself 
generally worked with R. and J. Beck’s parallel compressorium, or their 
reversible compressorium. A good and cheaper form has just been made 
under the direction of Mr. Graham, President of our Birmingham Natural 
History and Microscopical Society, which will be very useful, as it gives a 
good range of depth, andis readily manipulated. | 


Houttow CELLS. 

These are ordinary slips of glass, 3in. by 2in., with a slight hollow 
ground in the centre, in which a drop of water can be placed and covered 
with thin glass. 

: Tusr CELLS. 


These are very useful, and can be made by cementing with marine 
glue or gold size, on ordinary glass slips, either vulcanite, tin, or glass 
rings. These are filled with water containing the objects for examina- 
tion, covered with a thin glass cover, which will be retained in its position 
by capillary attraction. 


Tusr-Cretu TRovUGHS. 


Tube cells may be conveniently converted into most useful little 
zoophyte troughs by cementing a semicircle of thin glass on the lower 
half of the cell. 

Tuin Guass Sripz Trovuass. 

These are made of glass slips, 3in. by liin., to which are cemented 
slips of thin glass 2in. by lin., out of which a semicircle of ?in. radius 
has been cut, and then covered with another thin glass 2in. by lin. It 
is well to have an assortment of these, of different thicknesses or depths, 
and for those of greater depths it is more convenient to make the 
distance-plates of vulcanite instead of glass. These troughs should 
always be washed out directly after use, but if dirty are best cleaned 
under a stream from a water-tap, with a wooden smoking-spill, the 
thickness of which can be readily reduced, if required, with a knife. 
In using these troughs, great care should be taken to have the top edge, 
face, and side, quite dry, as, if in fitting them any moisture is allowed to 
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remain outside, capillary attraction is very apt to commence and cause 
the water to escape over the cdge, especially if any fine fibres of algw are 
present, which will often act as syphons. By omission of this precaution 
such troughs are often condemned as leaking when the fault is in the 
manipulation; but if a trough is found to leak it should be carefully 
dried, and the outside edges carefully painted over with one or two 
coats of gold size. One or two of the ordinary large Zoophyte troughs 
will also be occasionally wanted for large objects. 
Guass SYRINGES. 

In addition to the aforesaid apparatus, a small glass syringe 
would be found useful for transferring the water to and from 
the troughs, and another still smaller syringe is easily made by 
slipping a baby’s sucking-botile teat on the end of ‘a glass tube, the other 
end of the glass tube being drawn out into a capillary tube. 


In examining rotifers and infusoria the student should never omit 
the use of carmine or indigo. If a little of either of these colours be 
rubbed up in a little water in a watch-glass, and a little taken up in a 
brush, and the brush run along the top of the water in a trough, suffi- 
cient will be added to barely tinge the water with the colour, which will 
gradually subside over the rotifers. It will be seen in the microscope like 
arising cloud of dust, which as soon as it comes near the rotifers, is 
whirled round in definite curves, showing at once the action of their 
wonderful ciliary wreaths. This colouring matter is also greedily 
devoured by these animals, and may be followed with the microscope 
down their digestive canal from the mouth to the anus. 


If the rotifers or infusoria are in a cell or under a thin cover, a drop 
of the mixed colour may be placed at the edge of the cover glass, and a 
piece of blotting-paper touched at the other side will draw a current 
through the cell. 


The cilia and fine fiagella on many of the small protophytes and 
infusoria, which are very difficult to see in their full activity, are easily 
seen when dying or afterwards from the effect of iodine. Its effect on 
Volwox globator, Luglena viridis, and Protococcus pluvialis is very 
interesting, and besides showing the cilia, it brings out many histo- 
logical characters which are totally invisible without its help. 

Aniline dyes are also occasionally useful for the same purpose. 
Osmic acid is now also often used for killing infusoria quickly in their 
expanded condition, and they may afterwards be stained advantageously 
with picrate of carmine (see Journal of the Royal Microscopical Society, 
Sept. 1878, page 189.) 

The most useful aquaria for preserving and breeding microscopical 
organisms I find to be the ordinary confectionery cake-glasses inverted. 
I have a square block of wood (8in. square) with a hollow turned in the 
centre to receive the knob. If this isblack varnished it looks very well. It 
should be covered with a round glass to exclude the dust, and is best 
raised slightly from the edge of the cake-glass by three thin slices of cork 
cemented with marine glue to the cover to allow alittle circulation of air. 

Common plain finger-glasses do very well for smaller ones, and I 
occasionally use the little glass cups made to hold the food and water in 
bird-cages. The management of the aquaria I caunot enter into; it can 
only be learnt by experience. The great thing is to hit the medium of 
enough vegetable and not too much animai sife. I can recommend the 
handbook on the subject published by Mr. Bogue, the ‘“ Aquaria,” by the 
Editor of Science Gossip. : 

Illustrations and prices of several parts of the apparatus above 
haat to will bo found inside the cover of my Portfolio of Drawings, 
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MR. BOLTON’S AGENCY FOR THE SUPPLY OF MICROSCOPIC ORGANISMS. 


Mr. Bolton, of 17, Ann Street, Birmingham, has supplied to me 
once a week, by pest, during the past year, a tube containing, in a living 
state, new or interesting forms of Protozoa, Hntomostraca, Rotifera, &c. 
Hivery natur alist within a day’s post of Birmingham, should subscribe a 
guinea to Mr. Bolton’s agency, and ensure the “weekly receipt of one of 
his most interesting tubes. Mr. Bolton has sent out during the past year 
most of the more important forms of Rotifera, such as Hydatina senta, 
Lacinularia socialis, Conochilus volvox, Melicerta and Gicistes, Stephanoceras, 
and Floscularia, &c. One form sent by him, viz., the Rhinops vitrea 
of Dr. Hudson, is especially worthy of mention, Large Amoeba and 
the common ciliate Infusoria have been supplied by Mr. Bolton in 
abundance. Amongst rarer ciliata supplied by him we may mention 
Trachelius ovum and Zoothamnium arbuscula. The work which Mr. Bolton 
is doing is not, however, limited to the distribution of forms already 
known; he has made some important additions to the British 
Fauna, for which he deserves the warmest support and en- 
couragement of Zoologists. About three months ago I received 
from him a tube containing specimens of an Entomostracon, which he 
was unable to identify, rightly considering it new to this country. The 
form proved to be the beautiful Leptodora hyalina, of Lilljeborg. A few 
days later another tube was sent by him containing a species which I 
identified as the Hyalodaphinia Kahibergensis, of Schédler. These two 
very fine Entomostraca were obtained by Mr. Bolton from a deep 
reservoir at Olton. Besides these I have to thank Mr. Bolton for the 
new Protozoon Lithameba discus, described in the present number of the 
“Journal.” Last autumn, from the same source, I received an abundant 
supply of one of those very interesting spiculate Heliozoa, which my 
colleague, Mr. Archer, of Dublin, was the first to make known to 
zoologists. The specimens forwarded by Mr. Bolton proved to be 
Raphidiophrys pallida, a species named by Professor F. Hilhard Schulze. 
and assigned by him to Archer’s genus. 


Mr. Bolton has also during the year supplied me with the finest 
specimens of Hydra fusca which I have seen, with Volvox, Uroglena, and 
other similar forms. A few marine organisms have been distributed by 
him, namely the interesting disk-like larvee of the Polyzoon Alcyonidium, 
and the delicate polyp Lucernaria auricula. 


EH. RAY LANKESTER, M.A., (Oxon,) F.B.S., 
Professor of Zoology and Comparative Anatomy in 
University College, London. 
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THE MOST BEAUTIFUL OF ALL THE ROTIFERS. 


THE STEPHANOCEROS EICHHORNIL, 
Che Croow Animalcule, 


---- oes SOS I 


“In this elegant creature an oval body, somewhat expanded at the 
top, is supported upon a tapering stalk, and stands in a gelatinous 
bottle, composed of irregular rings superimposed one upon the other, as 
if thrown off by successive efforts, the upper ones being inverted and 
attached to the body of the animal. But that which constitutes the 
glory of this little being is the crown of five tapering tentacles, each 
having two rows of long cilia arranged on opposing sides, but not in the 
same plane. The ordinary position of the tentacles is that of a graceful 
elliptical curve, first swelling outwards, then bending inwards, until 
their points closely approximate, but each is capable of independent 
motion, and they are seldom quiet for many minutes at a time. The 
cilia can be arranged in parallel rows or in tufts at the will of the 
creature, and their motion appears under control, and susceptible of 
greater modification than is exhibited by the ordinary infusoria. * 2 
: . * Like the Floscule, the Stephanoceros only reveals her 
beauties under careful illumination. A direct light renders them 
invisible, and only when the requisite obliquity has been obtained, does 
the exquisite character of the structure become displayed. The dark- 
ground illumination is very useful, and makes the ciliary action very 
distinct. At times a view can be obtained, in which the cilia of perhaps 
a single tentacle are all ranged like the steel springs of a musical box. 
For a moment they are quiescent, and then they vibrate in succession, 
each moving thread sparkling in the light. With a clumsy mode of 
lighting them, the cilia look like stumpy bristles, and are often so 
drawn; but precisely the right quantity of light coming in the right 
direction makes them appear more numerous, and much longer than 
would at first be supposed. When well exhibited the tentacles have a 
lustre between glass and pearl; the body,in a favourable specimen, 
is like a crystal cup, and the food, usually composed of small red and 
green globes, glows like emeralds and rubies, as if in the height of 
luxury the little epicure had more than rivalled Cleopatra’s draught, and 
instead of dissolving, swallowed its jewelry whole.”—Extract from Slack’s 
Marvels of Pond Life. Lately reprinted. Price 3s. 6d. ; Post-free, 3s. 10d. 


Goss gives an interesting illustrated paper on this Rotifer in the 
Popular Science Review, Vol, 1., (1862,) page 26; and Cusrrr some obser- 
vations upon it in the Monthly Microscopical Journal, Vol. 11., (May, 
1870,) page 240. The sketch on the other side is copied from Mr. Cubitt’s 
admirable drawing. 
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THOMAS BOLTON, 17, Ann Street, Birmingham. 
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PALUDICELLA EHRENBERGI, 


Van Beneden. 


Specific character. — Coenccium membrano-corneous, branched; 
branches composed of a series of claviform cells placed end to 
end and separated from one another by complete septa; orifices 
tubular, lateral, placed near the wide extremity of each cell. 
Lophophore orbicular, no epistome or calyx. Statoblasts not 
observed.—Allman. 


This was first found in this locality on the 29th of April, 1877, near 
the Canal Locks, next beyond Tarvin Road Bridge. It was afterwards 
found in the same place in May and August, in company with Cordylo- 
phora lacustris, and a host of microscopic organisms. I again found it 
there early in March this year, (1878,) when it had the appearance 
described (as below) by Van Beneden, but which Prof. Allman had not 
witnessed in any specimens found in Great Britain. 


“Yan Beneden thus describes the occurrence of ‘ hybernacula’ or 
_gemme, which, under the influence of a favourable temperature, would 
have grown into the ordinary lateral branches of the Polyzoon, but which, 
towards the commencement of winter, acquire a conical form, and then 
become for a while arrested in their development. In this state they 
remain until the following spring, when the investing membrane splits 
to allow of the elongation of the branch.” 


No Statoblasts having been observed in Paludicella, it appears highly 
probable that their place is supplied by the Hybernacula, thus described 
by Van Beneden. 


Late in October, 1878, I found some living colonies of this species 
in the canal, near to Backford Bridge. 


If Cristatella is (as it deserves to be called) the Queen of Polyzoa, 
this form, as an infant in comparison, although quite unlike it in form, 
may with propriety be named The Princess, as from its coy shyness, its 
delicacy of texture, its beauty of form, its quick playful habits, and its 
well-marked distinction from all the other species, entitle it, I think, to 
the second rank. Those only who have patience to thoroughly watch its 
habits, can at all appreciate its beauty and loveliness. Prof. Allman 
well describes it as an exceedingly timid little animal, and a specimen 
may be for hours under observation before the polypides will venture to 
issue from their cells, and then it is often for only a few seconds at a 
time that they will continue visible. 


Those who may take an interest in this branch of Natural History 
will find this species, with many others, beautifully described and 
illustrated by Prof. Allman, in his ‘‘ Monograph of the Fresh-Water 
Polyzoa,” published by the ‘‘Ray Society.”—Kztract from a paper on 
“ Fresh-Water Polyzoa found in the Neighbourhood of Chester,” by T. 
Shepheard, published in the proceedings of the Chester Society of Natural 
Science, Part II., 1878. 


Figs. 1 and 2. Reduced from Prof. Allman's drawing. Polyzoan, just emerged 
from the split-up Hybernaculum, 
Fig. 3. Drawn from life, 
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LARVA OF CORETHRA PLUMICORNIS. 


This wonderfully transparent larva of a dipterous insect will repay 
the careful study of the best Microscopists. A good drawing of it, with 
descriptive paper, appeared in ‘‘ The Popular Science Review,” 1865, by 
Professor EH. Ray Lankester, F.R.S., and on the other side I have copied 
a still later drawing by Professor Rymer Jones, and below I give the 
explanatory references to the figures in this plate. 


The student should not omit to examine the larva under polarized 
light. 


Photo-Lithograph of the drawing, illustrating Professor Rymer 
Jones’s paper on the Structure and Metamorphosis of the Larva of 
Corethra plumicornis, from the ‘Quarterly Journal of Microscopical 
Science,” 1867. 

Fig. 1.—Larva of Corethra plumicornis representing the general 
arrangement of the viscera, and the position of the air-vesicles, sketched 
under the compressor, and magnified sixty diameters. 

Fig. 2.—Pupa of Corethra plumicornis as seen under the compressor 
shortly after its change from the larva condition. The air-vesicles have 
disappeared, the anterior pair having been converted into the respiratory 
tubes—0’ 0’. The now largely developed tracheal system seems to be 
entirely derived from the disruption of the two pairs of air-vesicles, the 
lacerated remains of which may be seen scattered throughout the cavity 
of the body and adhering in the shape of small patches of black pigment to 
the walls of the lateral trachess. The ganglionic nervous system of the 
dorsal vessel is largely developed, and the masses composing the ventral 
series of ganglia of great proportionate dimensions. From the opacity 
of the thoracic region it was impossible to see whether any changes had 
occurred in the condition of the proventriculus and muscular gizzard. 

Fig. 3.—Represents the head and apparatus of jaws of the larva of 
Corethra plumicornis as seen under the compressor, magnified about 200 
diameters. The proventriculus is inverted and protruded from the mouth 
together with the muscular gizzard f, and the narrow tube g, whereby 
the latter viscus originally communicated with the ventricular portion of 
the alimentary canal; a nervous plexus, and a few ganglionic centres are 
seen in the muscular walls of the proventriculus. The same letters of 
reference indicate corresponding parts in all the three figures. 


1.—l1st pair of oral appendages. h.—Ventricular portion of alimen- 


2.—2nd ditto ditto. tary canal. 

3.—38rd ditto ditto. i.—Pylorus and insertion of 
4.—4th ditto ditto. k.—Hepatic cxwcal tubes. 
5.—5th ditto ditto. 1.—Small intestine. 

6.—6th ditto ditto. m.—Large intestine. 


7.—Auxiliary spikes, situated n.—Anal aperture. 


beneath the mouth, 
a.—Eincephalic masses of the 

nervous system. 
b.—Conglomeration of eyes. 
c.—Ocellus detached from the 

principal organs of vision. 
d.—Vontral chain of nervous 


ganglia, 
e.—Proventriculus. 
Sf. —Gizzard. 


g.—Slender canal leading from 
the gizzard to 


o.—Air-vesicles, subsequently con- 
verted into 0, dorsal respi- 
ratory tubes, and 

p.—Tracheal system. 

q.—Dorsal vessel, to the different 
compartments of which are 
appended 

r.—Nervous ganglia of the heart. 

s.—Rudimentary ovaries. 

t.—Nerves and ganglionic masses 
inthe muscular walls of the 
proventriculus. 


I send out to my Subscribers with this several specimens of young larva, 
one fully advanced, and a pupa; and if any of my Subscribers wish to follow 
up the study of the species, I expect to be able to supply more specimens of the 


larva, and also the mature insect. 


June 13th, 1879. 


THOMAS BOLTON, 17, ANN STREET, BIRMINGHAM. 
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ONS CARCHESIUM. SPECTABILE, 


BY H. E. FORREST. 


[Reprinted from the “ Midland Naturalist” for August, 1879. ] 


Among the numerous, rare, and beautiful forms of animal life which 
were obtained from the Barnt Green Reservoir in such abundance last 
Autumn, by members of the Birmingham Natural History and Micro- 
scopical Society, was a species of Carchesium. I had the pleasure of 
spending several evenings with Mr. J. Levick in examining these rich 
gatherings, and both he and I noticed the wide difference between this 
and the common Carchesium polypinum, which also occurred in the same 
water. Since then I have received through Mr. Bolton a gathering of 
the same, made by Mr. Thompson, the secretary of the Microscopical 
Society of Liverpool. Mr. Bolton tells me he has also found it at the 
Hyde, near Stourbridge, and at the end of June, 1879, I found it again in 
the river Avon, at Evesham. 

As C. polypinum was the only species of the genus with which I was 
acquainted, I thought, at first, that this was a new species; but as my 
knowledge of the literature of the subject was insufficient, I forwarded 
specimens to Mr. W. Saville Kent, of London, asking him if there was 
any described species which agreed with it. With great courtesy he sent 
me descriptions of no less than four species other than C. polypinum, and 
expressed his opinion that the one in question was Carchesium spectabile, 
an opinion which upon mature consideration I fully endorse. Mr. Kent 
writes that there isno good published figure, and that Ehrenberg’s scanty 
and somewhat vague description seems to be all that is known of it. It 
is as follows: ‘‘ Bodies conical-campanulate, dilated anteriorly ; polypary 
two lines in height, forming an obliquely conical bush of considerable 
size.” 

This description is perfectly correct, but very meagre, and the following 
additional particulars will probably be found useful, as I feel sure that 
when once public attention has been called to it, it will prove to be quite 
a common species, 

Carchesium spectabile grows in little tufts attached to weeds or roots 
in stagnant or slowly running water. The colonies are in the shape of a 
solid cone, while C. polypinum grows as a hollow cone. The bells are 
placed thickly together on the stalks, and when the cilia are in motion 
the rim is everted and dilated beyond the bell, but not so much as in 
C. polypinum. It is very sluggish in its habits, and its sensibility to 
irritation is so slight that in order to make it contract its pedicel it is 
necessary to tickle it with a bristle. This peculiarity may easily cause it 
to be mistaken for an Epistylis. It has a curious habit of investing itself 
all over with minute particles obtained from the surrounding water, and 
is often so entirely buried in this dirt as to be almost invisible. The 
cleanest specimens I have seen were those from the river Avon, but even 
they exhibited this tendency, though in a minor degree. Students of 
Infusoria are anxiously awaiting the issue of Mr. W. Saville Kent's work, 
in which this and the other known species will be well and amply figured. 
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THE FRESH-WATER HYDRA. 


BY H, E, FORREST, 


The Fresh-water Hydra, although one of the commonest inhabitants 
of our ponds and ditches, is yet of absorbing interest to every true and 
earnest biologist. The interest which he takes in it does not spring from 4 
biological basis only, it also partakes largely of the historical. This little 
animal, one of the first fruits of microscopical research, has been studied 
by a truly immense number of eminent men, and has, probably, had 
more volumes, pamphlets, and papers written about it than any other 
animalin existence. Leeuwenhoek, Trembley, Ehrenberg, Corda,Schaeffer, 
Johnston, Hancock, Allman, and many other honoured names swell the 
role of the contributors to ‘‘ hydra” literature in past times, while in the 
present day almost every dabbler in natural science writes some “note,” 
or “paper,” or “anecdote” about it. In the face of all this it is 
lamentable to find that of all the multitude of English text books of 
zoology, not one contains really good and correct figures of the animal. It 
is hoped that the drawings on the other side will be found useful, as they 
have been carefully prepared and are, as far as possible, correct. 

Fig. 1 represents Hydra vulgaris: showing the reproductive organs, 
aa are the sperm sacs, or testes, and at b one of them is seen emitting the 
spermatozoa which swarm out into the water, and some of them mustalmost 
inevitably reach the ovum (c) and fertilize it. After fertilization the ovum 
becomes covered with a thick hard rough envelope, and drops into the 
mud, where it remains until the following spring. I think that most of 
the Hydra die towards the end of the winter, (February,) although I have 
taken them from beneath the ice in December, in cousiderable numbers. 
The ova, however, snugly tucked away in the mud, are uniajured by the 
cold, and with the first warm weather, hatch, each giving rise to one 
individual. These again, by the familiar process of gemmation or budding, 
(Fig. 2,) rapidly increase in numbers, until the water literally teems with 
them. Ihave found them, indeed, matted together in solid masses, of 
several square inches extent. Fig. 2 represents a hydra floating. This it 
does by elevating its base above water until it becomes quite dry, when, 
letting go its hold of everything, it remains freely suspended in the water. 
Fig. 3 is very curious. Ihave on two occasions seen a hydra in this 
position. While still attached by its base, the animal looped itself over 
and seized hold of the glass with its mouth. The edges of the latter 
began to stretch, and continued doing so until it was converted into a 
vast sucker, the tentacles standing up round the edge, and the body, like 
a handle, projecting from its centre. This is interesting, as showing the 
enormous dilatability of the mouth. Fig. 4 is an ideal section of the body 
wall, to show the alternate large and small cells, which give that 
“pimply ” appearance to the ectoderm (a,) the muscular elongated cells 
in the middle, called mesoderm (b,) and the ciliated inner cells, the 
endoderm (c.) In the furrows between the larger cells of the ectoderm 
(a) are situated the remarkable organs called thread-cells, one of which 
is represented very highly magnified at Fig. 6, in a state of 
rest, and at Fig. 7, with the thread ejected. If a small 
Hydra be taken and flattened out between two pieces of glass, 
and then examined under a high power, the action of the ciliated endo- 
dermal cells will be seen in the tentacles. In the clear space between 
the walls of the tentacle (Fig. 5) there are a number of particles of food 
floating in the protoplasmic fluid. These are in constant motion, rushing 
about in all directions. Although the cilia are invisible, the movement 
is obviously due to the ciliated endodermal cells before mentioned. This 
must not be mistaken, however, for another somewhat similar move- 
ment of the protoplasm, due to a perfectly different cause, I refer to 
the kind of peristaltic movement observed whenever the tentacles expand 
or contract; thus :—when the tentacle narrows and elongates, the con- 
tained fluid rushes upwards; when it shortens and widens the fluid runs 
back again. Elongation of the tentacles is the result of narrowing; it is 
produced by numerous muscles encircling it, and from the fact that they 
do contract, we must presume the existence of longitudinal muscles too. 


THOMAS BOLTON, 17, Ann Street, Birmingham. 
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LEPTODORA HYALINA. 
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BY WALTER GRAHAM, F.R.M.S., PRESIDENT OF THE BIRMINGHAM 
NATURAL HISTORY AND MICROSCOPICAL SOCIETY. 


Reprinted from the ‘* Midland Naturalist” for September, 1879. 


About three weeks ago a few members of the Birmingham Natural 
History and Microscopical Society visited a pool in the neighbourhood of 
Olton, which, being private property, is not often examined. Jour of the 
party proceeded in a boat to endeavour to ascertain what treasures the 
water contained. The first dip caused no small excitement. A bottle of 
water, apparently containing diluted pea soup, was eagerly examined by 
one after another, for among the masses of a minute alga (Clathrocystis 
aeruginosa) were swimming sundry apparently animated chips of thin glass. 
What was this translucent creature? was tue question. The glass larva 
was speedily dismissed, but even the class to which the unknown capture 
belonged was doubtful, the best guess hazarded being that it was a larval 
form of some Entomostracan. Specimens were carefully secured for 
examination under higher magnifying power than pocket lenses afforded, 
and this examination revealed the fact that the mysterious stranger was 
no larval form, but a fully-developed Entomostracan, both eggs and young 
being detected beneath the carapaces of some specimens. But still its 
name was wanting. ‘‘ Baird,” and the ‘‘Micrographical,” and ‘“‘ Pritchard” 
failed us, but Professor Ray Lankester came to our aid, for, on having 
specimens submitted to him, he pronounced it to be Leptodora hyalina, a 
species new to Great Britain, though found in Sweden and Germany. 
Curiously enough the same ‘‘ dips” which gave us Leptodora gave us also 
another new British species, which is described at page 217. 

In the hope that other students of this class may meet with 
Leptodora, the following imperfect description is given, which, with the 
help of the accompanying plate, (Plate V.,) drawn by my friend, Mr. H. 
E. Forrest, may enable them to identify the crystalline stranger. 
Leptodora belongs to Baird’s Legion Branchiopoda, Order II., Cladocera, 
Family I., Daphniadw. The head is elongated, not beaked. Superior 
antennw long, and studded with sete. The inferior (or propulsive) 
antenne are large and very powerful, producing a motion similar to that 
of aman swimming. The first joint occupies fully half the length of the 
antenna. From it two equal branches proceed, which are four-jointed, 
and are studded with sete, while the first joint is smooth. On each side 
of the head, immediately under the eye, is a small organ covered with 
cilia. ‘The feet are ten in number, close together, and setaceous. 

The carapace is extremely hyaline, divided into seven segments; the 

tail is produced into two curved extensions resembling that of an earwig, 
excepting that in Leptodora these extensions are furnished with long, 
slender seta. The body is long and narrow, and so translucent that the 
internal organs can be clearly seen. A large contractile organ is situated 
immediately behind the eye, connected by two nerves (muscles?) with 
the muscular centre between the inferior antennw. <A pulsating vessel 
occupies the first segment behind the antennw. A long straight tube or 
intestine passes from the first or head segment to the last segment but 
one, where it enters a wide cccal vessel, somewhat convoluted or corru- 
abe which terminates at the bifurcation of the tail. Both male and 
emale specimens were secured, the female differing in having a larger 
carapace, extending over the first and second segments of the body behind 
the inferior antennsw, under which carapace the ova and young are 
retained until the latter are sufficiently developed to leave the parent. 
The young resemble the parent, but are thicker in proportion to their 
length, and the antennm are shorter than in the adult. 

The specimens taken (adult) varied from fin. to nearly gin. in length 
by about 8-G4in. across the body, immediately in front of the inferior 
antennie. 

Sir John Lubbock has called attention to the capture of this species 
in some remarks made before the Biological Section of the British 
Association at Sheffield. 


Rererences to Prare V. 
Fig. A.—Leptodora hyalina, x 50 diameters, 


Fig, B—Ditto, x 60 diameters, a, Pulsating vessel. b, Eye. ¢, Organ of hearing (?) 
a@1to6, Foot, a6, Superior antennm, e¢, Tube or intestine. /, Inferior antenne, 
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PlatevV. 


H. E. Forrest, del. 
Leptodora hyalina. 


Fig, A x 50 diameters. | 
Fig. B, side view of Thorax and part of Abdomen x 60 diameters. 
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ON A NEW ENTOMOSTRACON, 


BY H. HE. FORREST. 


Reprinted from the ‘‘ Midland Naturalist” for September, 1879. 


A short time ago Mr. Thomas Bolton sent me some water from 
Olton Reservoir, containing, amongst other things, a curious 
Entomostracon, which he wished me to examine and draw. At the first 
glanc2 I saw that it was a form new to me, and forthwith set about 
drawing it. That done, the next thing was to find out its name, but 
vainly did I search through and through Baird’s ‘‘ Entomostraca”—it 
was not there. All that could be discovered about it was that it belonged 
to the Entomostraca, order Cladocera, family Daphniade, and genus 
Daphnia. Baird describes seven species, viz., Pulex, Psittacea, Vetula, 
Schafferi, Reticulata, Rotunda, and Mucronata, but the one in question was 
none of these, and I have therefore the pleasure of describing it as a new 
species, unless it has already been described in some other work unknown 
tome. Every Naturalist, and especially every student of Entomostraca, 
will feelthat it is but a just and graceful tribute to the name of one who 
did so much good work for science at a time when very little was known of 
these little creatures, if this new species be dedicated to Dr. W. Baird, 
the author of “The Natural History of the British Entomostraca,” 
especially as no other animal is so named. I therefore christen it 
Daphnia Bairdii, if it has not yet received any other name.* 


The appearance of Daphnia Bairdii in the microscope is irresistibly 
comic. It has an immense head which terminates upwards in a sharp 
point, exactly as if it were wearing a “‘ dunce’s cap,” and in this its one 
goggle eye rolls about with an air of supernatural wisdom. Its body is 
transparent and almost colourless. It hasthe following characters in com- 
mon with the seven other members of the same genus :—Head produced 
downwards into a prominent beak, from the base of which spring the two 
very small, one-jointed, superior antenne (a.) The inferior antenna (b) 
are large and powerful, two-branched, one branch three-jointed and bearing 
five sets, the other branch four-jointed and bearing four sete. It has five 
pairs of feet (c) all enclosed within the carapace. The following characters 
distinguish it from its congeners :—The valves of the carapace or shell are 
oval, transparent, nearly colourless, and the surface is marked with strie 
crossing each other obliquely. These markings are not nearly so apparent 
asin the other Daphniw. The head is very large (larger than in any other 
species) and almost an equilateral triangle. The lower extremity of the 
valves terminates in a long, sharp spine, which is finely serrated; the 
edges of the valves, too, are sparsely serrated to about half-way up. 
Length from top of head to extremity of spine, 1-20in. The individual 
drawn on Plate TV. is an adult female, and has within her carapace and 
behind her body a young one, almost ready to issue forth. This young 
one is seen edgeways, and it will be noticed that the triangular head 
is not rounded but flattened at the sides, like an admiral’s cocked hat. 
In young specimens the body is more rotund than in the adult, and 
the top of the head is not nearly so sharply pointed. Daphnia Bairdii 
does not appear to be very prolific, as I never saw more than two eggs in 
one female. The male I have not yet seen, though I have searched for 
it, and hope to obtain it eventually. Anyone desirous of seeing living 
specimens of this interesting animal can obtain them from Mr. T. Bolton, 
17, Ann Street, Birmingham. 


* Professor E. Ray Lankester has since identified this Entomostracon as the 
Hyalodaphnia Kahlbergensis of Schodler, and new to Great Britain, 
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THOS. BOLTON, 17, ANN STREET, BIRMINGHAM. 
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Daphnia Bairdii. 
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A more interesting and beautiful Animal than a fully developed 
specimen of Cristatella mucedo can scarcely be imagined. The entire 
colony is of an oval shape, convex above and flat below, where it 
attaches itself to neighbouring objects. Upon the convex surface are 
arranged the orifices through which the polypides emerge, they are 
placed near the margin, and run round the entire ccoencecium in three 
regular concentric series, which alternate with one another, and leave 
an oval space im the centre where no orifices exist. 


In the middle of the flattened under surface ig an oval disc, 
resembling the foot of a gasteropodous mollusk. On this disc, which is 
contractile, and admits of frequent change of shape, the colony adheres 
to neighbouring opjects, or creeps about on the submerged leaves and 
stems of aquatic plants. From the edges of the disc a flat space extends 
outwards, passing beyond the external series of orifices in the form of a 
projecting margin, whose interior is occupied by a series of tubular cells 
or chambers, visible through the translucent skin, and extending in a 
radiating direction from the disc outwards, but possessing no external 
opening. 


The statoblasts axe very characteristic. They are about 1-35th of an 
inch in diameter, exclusive of the marginal spines, and, with the exception 
of the statoblasts of Pectinatella, which they closely resemble, are larger 
than those of any other Fresh-water Polyzoon. They are also, with the 
same exception, the only ones having an orbicular shape. One face is a 
little more convex than the other. The annulus is wide, very distinctly 
cellular, and of a light yellow colour. The disc is deep reddish-brown, 
and elegantly mamiliated. The spines spring from both faces of the 
disc, just within the annulus, and thence radiate outward, extending for 
some distance beyond the margin. The spines springing from the more 
convex face are somewhat longer and more numerous than the others, 
and alternate with them. All the spines are terminated by two, three, 
or four curved hooks resembling grappling irons. ‘Towards the end of 
summer, the statoblasts occur in considerable numbers in the interior of 
full-grown specimens, and are visible through the transparent tigsues of 
the animal. On the death or decay of the cconcwcium they are liberated, 
when they become attached, by means of their hooked spines, to various 
aquatic plants, and ultimately open for the escape of the young, by the 
separation of the two faces, at the commencement of the following 
summer. The young, on its escape from the statoblast, is at first solitary, 
but is rapidly multiplied by the production of gennus. 

Fresh-water Polyzoa, by Prof. G. J, Allman. 
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LIVING SPECIMEN IN TUBE, POST FREF, TWO SHILLINGS. 
Mounted Specimen of Statoblast, Post Free, 1s. 8d. 


THOMAS BOLTON, 17, Ann Street, Birmingham. 
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A New Rotifer, 


MELICERTA RINGENS. 


ete 


It is a very charming sight, especially to a tyro in microscopy, 
whose attention is riveted and his wonder excited by the spectacle, to 
behold one of these animals in full play under a good instrument. 
Probably, when he first sits down to his observation, he discerns nothing 
but an opaque or semi-opaque tube standing up like a tall chimney, 
a little widening upward; for the timid little tenant, alarmed 
by the shaking of the table produced by the observer’s movements in 
sitting down and preparing, is shrunken down out of sight into his snug 
castle. In afew moments, however, something peeps from the top; 
perhaps it is a simple rounded mass of crystal flesh, as in ceratophylli ; 
or the long antennal tube of cephalosiphon thrust out by jerks, and 
vigorously thrown to and fro ; or the two incurving horns of ringens slowly 
protruding. 


Suppose it is the last-named species, the most attractive of all, 
perhaps I may say the most interesting of the entire class of Rotifera. 
As the rounded mass of translucent flesh still protrudes, crowned by its 
two horns, like the spines of a rose, two other organs suddenly appear, 
stretching out from another part of the convexity, two long clear tubes, 
extending horizontally, one on each side, which are the feelers or 
antenne. Now a quivering is discerned in the interior, and in a moment 
the extremity opens and unfolds into four wide rounded flat lobes, like 
the petals of a transparent flower. The plane of this flower-like disk is 
not horizontal, but more or less oblique, sometimes approaching to 
perpendicular, and the two petals which are the highest are considerably 
larger than the two that are lowest; the former being the fore, the latter 
the hind pair. 


No sooner is this lovely flower in full blossom than you perceive the 
curious furniture of its margin. You cannot help perceiving it; your eye 
is instantly drawn from every other part to gaze upon this wonderful 
sight. There is seen a set of black beads on the very edge, each divided 
by a narrow interspace from its fellows, which are engaged, without a 
moment’s interruption, and with the most perfect regularity, in chasing 
each other all round the margin. Round and round they go, into the 
sinuosities, over the projections, with a steady, majestic swiftness which 
is quite entrancing to behold. If yousuppose the crown-wheel of a watch 
to be made of glass, and the teeth to be painted black, you would have in 
its movement an appearance somewhat like that of one of the simple 
disks of the genus, such as that of crystallinus; but in this species the 
case is complicated by the wheel being four-petalled instead of circular. 
Again, however, you see that the disk itself does not rotate, but the 
black teeth only, and these change their form in certain parts of their 
revolution, becoming confused, and then again bursting into distinctness. 


It is almost impossible to believe that you do not see an actual 
rotatary movement of the parts, that the black spots are not real solid 
organs, they are so palpable, so well defined. Yet it is manifest on a 
moment's reflection, that such a motion, continued without intermission 
for hundreds of revolutions, would be perfectly incompatible with the 
necessary conditions of an animal body. In reality you do not see parts 
at all; the black spots are only waves in the cilia: an optical illusion 
produced by the cilia being brought momentarily closer together at 
certain regular points, causing opacity, and alternating with correspondent 
separations, causing transparency. These waves run ceaselessly round, 
but the cilia themselves do not change their place; they merely bend and 
straighten themselves in rhythmic alternation, 


P. H. GOSSE,. F.R:S., 


In ** Popular Science Review," Vol. I., 1862. 


THOMAS BOLTON, 17, Ann Street, Birmingham. 


June 4th, 1880. 
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Examine contents of the glass tube with a pocket lens of 
about 2 inch focus. The tube cases of the Melicerta Ringens 
(the building Rotifer or wheel animalcule) will be readily seen 
like little black thorns standing erect from the surface of the 
leaves of Anacharis Myriophyllum or other weed, and often attain 
the length of a. tenth of an inch. 


If the tube has becn at rest for scme time before examina- 
tion the head or rotary wicath may be seen protiuding from the 
mouth of the tube as a glistening hyaline object, but as a rule it 
may not be expected to jxvotrude itself and exhibit its beautiful 
cihated wreaths till it has had seme hours quiet to recover itself 
after the continuous shaking it is certain to have experienced 
during a long journey by post. 

After noting (under the pocket lens as above) the position 
of the several s) ecimens on the weed, it will be well as soon as 
possible after its receipt by post to tiansfer the weed by a pair 
of force's from the tube in which it arrives toa Zoophyte trough, 
(about 23 inches long, 14 inch ligh, 2 inch in thickness or 
deyth,) into which the water from the tube is poured, together 
with sufficient river or soft water to nearly fill it. Examine 
again with pocket lens, and adjust the weed into a suitable posi- 
tion for the examination of some one or more of the Melicerta. 

Place the trough, if convenient, at once in the microscope, 
and Ict it remain scme hours at rest, and doubtless, if not before, 
it will now be seen to advantage. 

In this position it may with advantage be examined with 
low powers, such as the 8 inch, 13, and 2, and possibly 
occasionally, when it is peculiarly well placed, with the 4-10ths 
objective. 

In such a trough it may be expected to live a week or so 
without change of water, or it may be kept longer in a small 
saucer, or evaporating dish, or still better in a fresh water 
aquarium, in which the individual would very likely propagate 
and increase. 


The student should carefully examine the whole of the weed 
under the low powers in the t trough, and it is very likely he will 
be repaid by seeing some younger individuals just commencing 
the building of their tube, and ‘he may possibly find others in a 
still earlier state swimming or creeping amongst the leaves. 


(OVER) 


For examination of the Melicerta under the 2, 4-10th, and 
+ inch powers, it may be advantageously placed in a slide trough 
or tube cell of about 1-6th of an inch or less, covered with thin 
glass. To do this an individual should be noted on the weed, 
conveniently placed on a leaf, or, still better, on the stem. With 
a small pair of nail scissors, the leaf on which the individual is 
placed should be cut off the weed, leaving a small piece of the 
stem attached, and so transferred to the trough or cell. It may 
sometimes be necessary, with the scissors, to pare down or split 
the leaf carefully without injuring the specimens, so as to reduce 
the leaf to a less width than the depth of the trough or cell. This 
being done, the leaf can be placed in the trough or cell sideways, 
and the piece of stem attached to it retains 1t in that position, 
otherwise the Melicerta tube, which is generally built in a 
position standing up from the surface of the leaf, would not be 
conveniently placed for examination. 


This manipulation may be very conveniently carried on in 
a deep watch glass, under a dissecting microscope. 


If a slide trough or tube cell be not at hand, the individual 
so selected may be placed in the ordinary animalcule cage or 
compressor, and for the highest powers this arrangement is 
best. 


The slide trough arrangement has a great advantage in 
having the object in a more natural position, and in which it 
will live the longer. Moreover, when not wanted for examination 
under the microscope, it may conveniently be transferred to a 
basin of river water, or still better suspended in an aquarium. 
In this way an individual may be kept alive for some time, and 
its life history watched, and possibly young ones may be propa- 
gated and attach themselves to the weed or even to the glass. 


When the Melicerta is found on Myriophyllum, it cannot be 
better exhibited than by taking a single leaf, placing it on a slip 
of glass (with ledge) with a little water, cutting off any little 
fibre of the leaf which might interfere with the examination of 
the specimens, and then covermg them with glass. 


In this way it can be viewed with the highest powers, and 
can be beautifully illuminated with the centrally-stopped 
Parabolic Reflector, or with the spot lens. 


_ The student will find that individuals grown in confinement 
build the tubes of much more transparent materials, and 
therefore are much better adapted for examination. 


OBJECTS NEARLY ALWAYS AVAILABLE FOR TRANSMISSION 


BY ROST. 
atte ae Ringens 
Philodina Roseola 
Polypes eae Vulgaris Wither of these 
; . Hydra Viridis Species in Glass 
Cyclops Tube, enclosed in 
K vem Daphnia wood case, 1s. 
mbomostraca, ae 
ypris 
Canthocamptus 
Occasionally :— 
Limmias ceratophyli 
Gicistes erystallinus 
Floscularia cornuta 
Rotifers Stephanoceros Kichornu 
votifers 


Kuchlanis dilata 
Salpina mucronata 
Brachionus urceolaris 
Pterodina patina 


Fresh Water Polyzoa, Plumatella Repens; Stentor Muller, 
Volvox Globator, and many varieties of Infusorial Life. 


Rare, (but, when they are found, occasionally very 
abundant,) Lacinularia Socialis. 


Nitella translucens, shewing the circulation of the sap. 


THOMAS BOLTON, 


Hyde House, Stourbridge. 
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ON A RARE BRITISH ENTOMOSTRACON, 


ILYOCRYPTUS SORDIDUS.* 


BY H. E. FORREST, F.R.M.S. 


Tlyocryptus sordidus has been found in Russia, Norway, Denmark, 
and Bohemia; at Dantzig, Vienna, and at Sedgefield in the county of 
Durham. It was found in the last-named place in 1863, and described 
and figured in the ‘‘Annals and Magazine of Natural History, 1863,” 
p- 415, by the Rev. A. M. Norman. 

On the 22nd November, 1879, Mr. Bolton showed me an Entomos- 
tracon which at the time was unknown to me, but which I have since 
ascertained to be Ilyocryptus sordidus. Ihave to acknowledge with 
thanks the kind assistance of Professor A. Weismann in determining 
the species. 

There are three known species of the genus, of which a full account 
has been published by W. Kurz in ‘“ Zeitschrift fiir wissenschaftliche 
Zoologie,” supplement to Band xxx., 1878. 

The shape of the valves of the carapace is oval, and they are very 
convex, so that the thickness of the body when viewed edgeways 
is so great as to make it appear almost spheroidal. Their surface 
is reticulated all over with polygonal, mostly hexagonal markings, 
which are not shown in the figure. Length from top of head 
to bottom of carapace 1-80”, breadth 1-100’. Colour brick 
red. The head is bounded by a gentle curve behind, abruptly 
truncate in front. There are two eyes, one compound (m) near the apex 
of the head, and one smaller simple eye (n) belowit. The antennules (k) are 
tolerably large, and spring from the forehead just below the small eye. 
The antenne (/) are very large and fleshy and divided into two branches, 
the upper one four-jointed, with three long setz and a short spine on 
the terminal joint; the lower one three-jointed, the first two joints 
each with one seta, the terminal joint like that of the other branch. 
None of these sete are plumose. 'The base of each antenna also bears 
two spines. Perhaps the most marked feature of the animal is the 
bristles with which the edges of the carapace valves are fringed. These 
are set in an unbroken row from just below the mandibles to the 
junction of the valves behind. They are flexible, rather stiff, and 
branched but not plumose, varying in length from about 1-500” along 
the front of the body to about half that size along the posterior edge. 
The abdomen bears as usual one pair of mandibles, (a,) five pairs of 
branchial limbs, (p. 1—5,) and a very large post-abdomen (7) terminating in 
two long rather straight hooks. This part of the body is larger than in 
any other species of the family with which I am acquainted, and is 
capable of a very wide range of motion, at times being extended 

uite outside the valves of the carapace, backwards, at other times 
dheusb upwards within the carapace till the end touches the 
antennules. 


REFERENCES to Puate I. 


Fig. 1. FEMALR. 
a Mandible j Heart or dorsal vessel 
b Gsophagus k Antennules 
e Stomach lt Antennse 
ad Keotal-bladder m Compound eye 
e Rectum n Simple eye 
Jf Post-abdominal bristles @ o Space in which eggs are 
4 Post-abdomen carried 
Abdominal hook p1—5 Branchial ihmbs 


Fig. 2. Mann, after Kurz, 
* Read before the Birmingham Natural History and Microscopica! Society 
November 80th, 1880, 
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= “This plant, a native of 
southern Europe, is undoubtedly 
one of the best and most copious 
yielders of oxygen of all fresh- 
water species, and therefore is of 
great service in small aquaria. 
The grass-like leaves show the 
circulation of the protoplasmic 
granules under the microscope, 
like the blood corpuscles in the 
web of a frog’s foot. This plant 
roots freely in a little sandy 
earth or mud. The male and 
female flowers are borne separ- 
ately, the latter having the long 
spiral stalks which have given to 
the plant its specific name. These 
float on the surface of the water; 
whilst the male flowers are borne 
on short stalks at the base of the 

plant. They are detached thence 
just before opening, and rise to 
the surface to fertilise the female 
flowers with their pollen.—The 
Aquarium, by J. E. Taylor. 


‘To examine the circulation, a thin section or shaving of a leaf 
should be taken withasharp knife, sothat the section chiefly consists of the 
superficial layer of cells. These will be found to be small, and the particles of 
Chlorophyll, though in great abundance, will rarely be seen in motion. 
This layer should therefore be sliced off, (or, perhaps still better, scraped 
away,) so as to bring into view the deeper layer, some of them greatly 
elongated, with particles of Chlorophyil in smaller number, but carried 
along in active rotation by the current of protoplasm; and it will often 
be noticed that the rotation takes place in contiguous cells, in opposite 
directions. If the movement (as is generally the case) be checked by the 
shock of the operation, it will be revived again by a little warmth; and 
it may continue, under favourable circumstances, in the separate 
fragment, for a period of weeks, or even of months.—Carpenter on the 
Microscope. 
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A SIMPLE MODE OF AERATING SMALL MARINE 
AQUARIA. | 
[Reprinted from Midland Naturalist for November, 1880.] 


Of the three modes of maintaining the water of an aquarium in 
good order, viz.—by vegetation; by circulation of the water; or by 
injecting air; the first generally fails to maintain the balance if the 
aquarium be at all crowded, whilst the second involves such expense as 
to generally prevent its adoption. The difficulty which has hitherto 
prevented the adoption of the injection of air has been the necessity of 
some mechanism for maintaining it continuously. I have, however, devised 
a plan which is simplicity itself, and can be constructed, for a few shillings, 
out of glass and india-rubber tubes. The principle is that known as the 
“Trompe.” A stream of water falls in drops down a tube about din. in 
diameter, and furnished with a funnel at the upper end. These drops of 
water falling down the tube carry air with them. The bottom end of the 
tube enters the top of a cylinder, from the top of which also issues the 
compressed air, by a tube, and is conveyed by a tube to the aquarium. 
From the bottom of the cylinder a tube conveys the water, and being 
bent upwards, discharges the water at a certain height above the bottom 
of the cylinder. When the apparatus is in working order, the vertical 
difference in height between the level of the water in the cylinder and 
the discharging orifice, is exactly equal to the depth at which the air-tube 
discharges the air into the aquarium. The aquarium being higher than 
the cylinder, it is impossible that the water used, which may of course 
be fresh water, should get into the aquarium. A dft. fall is sufficient to 
drive the air to a depth of 6in. in the aquarium, and, as Ihave found from 
experiment, six times the volume of water used, though this will, of 
course, vary according to the depth to which it is injected. In my own 
apparatus, one gallon of water will keep up a continuous stream of 
bubbles, rising through the aquarium for from two to four hours, keeping 
it perfectly clear and bright, and evidently delighting the animals. The 
small quantity of water used renders it practicable even where the water- 
works are not at command. Itis only necessary to have two receptacles 
for the water, one above and the other below, and when the water has 
all run over into the lower one, to change them. In order to use a very 
slow current of water, itis advisable to insert, just below the funnel, a 
double syphon, which prevents air rising up the tube, and where 
the water collects until its accumulated force is sufficient to drive the air 
down the tube. This air injection may also be used to produce a 
circulation of the water at the same time as aerating it. Thus, let two - 
vessels, A and B, be connected by a narrow tube below the water level, 
and let the tube terminate in A, by an inverted funnel. Then, if the 
discharge of bubbles take place underneath this funnel, they will rise 
through the tube and carry a certain quantity of water with them. A 
piece of glass tube bent into a syphon will convey the water back again 
into A. Any number of vessels can be interposed between B and A by 
syphons, and the current will be maintained through the whole. I shall 
be pleased to show the apparatus at work to anyone interested in the 
subject.—C. J. Watson, 34, Smallbrook Street, Birmingham. 


A CAMERA LUCIDA FOR EIGHTPENCE. 


Mr. H. E. Forrest, F.R.M.S., has devised a small instrument 
simulating Dr. Beale’s neutral tint reflector, for the purpose of sketching 
microscopic objects. Its price is sixpence, or post-free eightpence, and 
can be obtained from Mr. Thos. Bolton, 57, Newhall Street, Birmingham. 
During a recent visit to Birmingham, we gave this instrument a trial, 
and can confidently recommend it to our readers.—Northern Microscopist. 
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FRESHWATER ALG. 
Extracts from a Paper by A. W. Wiius in the Midland Naturalist, 1878. 


The last great family which remains to be noticed is that of Conjugate or 
4ygnemacee. These plants consist essentially of transparent elongated cells, 
placed end to end in long filaments, and containing in their interior masses of 
endochrome variously arranged ; in Zygnema disposed in twin stellate radiating 
forms; in Spirogyra in one or more spiral bands running round the walls and 
presenting at intervals bright points, usually consisting of starch-globules; the 
whole forming objects of singular elegance and beauty. Im all the genera 
belonging to this large family, but especially in the two just named, the 
phenomena of cell-division may be readily observed, (taking place through a 
nucleus usually suspended in the centre of the cell, and often very conspicuous, ) 
and as all the cells of an individual filament frequently undergo simultaneous 
reduplication in this manner, its growth is enormously rapid. 

Conjugation, as the term implies, consists of the yoking together of two 
contiguous filaments which, by some mysterious means, approach one another 
and assume a position of strict parallelism. Projections are then thrown out 
between opposite pairs of cells and gradually increase till they finally meet and 
form connecting tubes. At the same time the endochrome loses its spiral 
arrangement, and becomes an irregular, confused mass. [Plate III., Fig. 14.) 
It then passes, as in Zygnema | Plate ITI., Fig. 12) and Spirogyra, [ Figs. 13, 14, | 
into the opposite cell and there, mingling with the contents of the latter, forms 
a round or oval spore with distinct cellulose coating ; or, as in Mesocarpus | Fig. 
15) and Stawrocarpus, [Fig. 16,) meets the contents of the opposite cell, which 
move forward to join it, in the connecting tube, and there forms a spherical 
or cruciate spore. A curious modification of this process occurs in some species 
of Spirogyra, where the spores are formed not from the contents of two opposite 
cells of different filaments, but by the union of those two contiguous cells of the 
same filament, the mingling of which is effected through a little tube bridging 
over, a8 it were, the septum between them. [Plate III., Figs. 17,18. It is 
asserted by some writers that this phenomenon is abnormal, and occurs in 
species which usually conjugate in the ordinary way; but the writer has only 
once seen the two processes occurring simultaneously in the same plant, and 
has always observed this form of conjugation in specimens the proportions of 
which stamp them as distinct species. The most striking point about the 
operation just described is the assumption by the contents of the cells of 
different plants, or by those of special cells in the same individual, of the opposite 
properties up on which depend respectively the powers of imparting and receiving 
[ fertilisation,although the most careful scrutiny under the highest powers of the 
microscope fails to reveal the least difference in their condition. It has been 
stated that this polarisation, as it may fitly be termed, in the ordinary form of 
conjugation, is capricious, the cells of the two filaments assuming indiscrimi- 
nately these converse functions, but in the many hundreds of specimens which 
we have examined and mounted, we only remember finding one exception to 
the rule that all the cells of one conjugating filaments assume “male” and 
those of the other “female” sexual functions; this exception occurred in the 
specimen already referred to, in which conjugation of contiguous cells of the 
same individual also took place, and in this case the spores formed in one 
filament were large, while those in the other and alongside of the cells which 
had discharged their contents were much smaller, and apparently imperfectly 
developed, 
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Fig. 12.—Zygnema lutescens in conjugation, 

Pig. 13.—Sptrogyra inflatwm in conjugation, 

Fig. 14.—Spirogyra neglecta, showing various stages of conjugation. 

Fig. 15,—Mesocarpus scalaris, showing formation of spores in connecting tubes. 

Fig. 16,—Staurocarpus gracilis in conjugation, 

Pig. 17.—Spirogyra angularis, showing formation of spores from contents of contiguous 
cells in one filament, : 

Mig. 18.—Spirogyra woodsii, showing formation of spores from contents of contiguous 
cells in one filament, rs 
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Mee yONIDIUM POLYOUM. 


I am not quite certain that the specimen I send is this 
species ; but, I think, it most closely corresponds with the 
sketch on the other side, copied from Mr. Hinck’s Manual. 
The following portion of description of A. hirsuta by Mr. Gosse 
applies to this species equally well :—‘‘ Soon a pellucid mem- 
branous tube appears pushing out of the mass by a gradual, though 
quick, unfolding of its everting walls; a bundle of parallel 
fibres now protrude from the extremity, which, when they have 
attained the length of the tube itself, fall open at their tips, and 
constitute a beautiful bell of sixteen tentacles. Hach tentacle 
now presents the form of ciliation characteristic of the Ponyzoa, 
consisting of a single series on each lateral edge, so moving 
that the ciliary wave passes, like dark teeth fast chasing each 
other, up one side and down the other. No sooner has one bell 
thus expanded than others on every hand are seen rising and 
opening in quick succession, until at length they stud the surface 
as densely as they can stand, looking like the tassels of a fringe, 
only that they are set in superficial, and not in linear, series. 
Just below the bottom of the bell, within the membranous tube, 
is Seen the gullet—a canal with thick muscular walls, swelling 
in the middle—which now and then is observed to dilate and 
contract with a swallowing action, as some minute atom of food, 
sucked down the ciliary vortex of the bell, passes through the 
throat, and is hurled along this wsophageal canal to the gizzard, 
whose fibrous walls take the form of longitudinal bands, or per- 
haps folds, at the lower part of the tube.” 
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: oe TUT. 1, . 
BOWERBANKIA [MBRICATA, 

The Zocecia of this most beautiful of the Marine Polyzoa, grow in 
groups on an erect, or creeping, stem. Mr. Gosse, in his ‘“‘ Tenby,” says :— 
“In such a cluster, specimens of the animal may be seen in almost every 
stage of its growth. Here there is a minute pellucid globule seated on 
the side of the root-thread, from which it is budding, looking like a little 
grape. Others are lengthening, first to an oval, then to an elliptical form, 
more or less produced. Others have attained their full size of about 
1-10th of an inch long, and their adult form of a long cylinder, but with 
the extremity rounded and hermetically sealed ; for as yet the inhabiting 
polype is not sufficiently advanced to communicate with the externa! 
world, though its immature form and bundle of short dumpy tentacles 
may be discerned within its clear prison. Others, again, have attained 
their complete development, and may be observed in different stages of 
expansion or contraction. By watching the process of protusion, we 
perceive that the little animal does not differ materially in structure 
from other Poiyzoa ; from the Sea-mats, for instance, or from the Stag’s- 
horn. In the former case, the cells are calcareous, rigid, and arranged 
in regular order ; here they are membranous, soft, free, and irregularly 
clustered. The cells are membranous in the Stag’s-horn, but they are 


imbedded in a common gelatinous flesh, and concealed except when the 


polype is protruded ; here, as I have said, they spring from a creeping 
thread, and are erect and unconnected with each other, though crowded. 


The expwnsion or protusion of the polype is a process of eversion, as 


when a stocking is drawn off the foot. When the proper muscles are 
mado to contract, the membranous edges of the cell are seen to turn 
themselves inside-out, lengthening the cell gradually at its upper extre- 
mity. Ata certain stage, a bundle of stiff straight rods (or sete) emerge 
from the orifice, the tips of which slightly separate when their evolution 
is complete. As the process goes on, the tips of the tentacles are seen 
pushing up from the centre of the fascia of sete ; the latter expanding 
to permit the exit, and, when the tentacles are fully extruded, standing 
perpendicularly around their base, so closely as to be indistinguishable. 
The tentacles are not turned inside-out, but simply pushed upward; 
the point at which the inversion begins being below their base. When 
fully extended, they open into a bell, or goblet-form, and are seen to be 
ten in number, ciliated in the usual manner. In this condition the 
height of the polype is at least double that of the cell, and it is distinctly 
visible with the naked eye. It forms a very interesting object when 
viewed by means of transmitted light; its transparent integuments per- 
mitting every part of its internal structure to be clearly discerned. But 
when reflected light is employed, the beauty of the spectacle is greatly 
increased. The whole of the cells and of the polypes appear as if blown 
of clear glass, the surfaces of which reflect the light with great brilliance. 
This brilliance is yet further enhanced, if, by delicate manipulation, and 
adjustment of the mirror of the microscope, the rays from the lamp are 
made to illuminate the object, while yet not a single ray is allowed to 
proceed by direct reflection from the mirror to the eye. The polypes 
are thon seen projected on a perfectly dark background, while every line 
shines out with vivid brightness ; the edges of the cells of the polype, 
of the internal viscera, and of every individual tentacle, having the 
refulgence of polished silver. Such a sight is worthy of admiration, 
evon by an experienced microscopist.” 
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T. Cuartrres Wurre, Esq., F.L.8., President of the Queckett Club. 
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NOTE ON A THECATED ROTIFER FROM 
SUTTON PARK. 


[Reprinted from the Midland Naturalist for December, 1878.]. 


The last number of the ‘“ Midland Naturalist” contained a 
description of the rare Rotifer (cistes pilula, which I first exhibited at 
& meeting of the Birmingham Natural History and Microscopical Society 
on the 11th of June last. The same pool in Sutton Park, whence I 
obtained that species, has since yielded a thecated Rotifer of large size 
and singular beauty, apparently not yet described, unless indeed it be 
identical with one recently shown by Mr. Oxley at a meeting of the 
Royal Microscopical Society, of which Mr. T. Bolton exhibited a drawing 
at the June meeting of the Birmingham Society. In the absence of ail 
Measurements it is difficult to decide whether these two animals 
represent the same species, but the diameter of the trochus in Mr. 
Oxley’s drawing appears greater than it is in my specimens, and the 
latter clearly show two tentacular processes, while his figures show only 
one, though this may result merely from the position in which the animal 
was sketched. Butas both my observations and drawings were made 
before I had heard of that gentleman’s, I beg leave to append a brief 
description, together with figures drawn under the microscope to an 
accurate scale, premising that, as I have only found two individuals, such 
description is necessarily imperfect, and that I hope next season to be 
able to renew my observations. 


If the species has not yet received a name, I would suggest that, 
from the length of its slender foot-stalk, it may be appropriately 
christened Gicistes longipes. 


T also give figures of Ucistes pilula, drawn to the same scale. 


Cicistes longipes.—Total length of animal when fully extended, 
°045in.; when retracted, -026in.; diameter of trochus, -014in.; height of 
theca, -035in.; greatest diameter of theca, -029in. Theca semi- 
transparent, milky-white when viewed by dark back-ground illumination. 
Cilia of the circular trochus conspicuous, those of the cingulum clearly 
visible under a lin. objective. Mastax occupying more than half the 
diameter of the neck. Tentacular processes two, apparently without 
terminal sete. 


Ova carried after emission at base of foot-stalk. Foot-stalk corru- 
gated, especially when retracted. 


(cistes pilula.—Dimensions of an average specimen :—Total length of 
animal when fully extended -025in. ; longer diameter of trochus, -005in. ; 
shorter diameter, :003; height of theca, -018in.; greatest diameter of 
theca, ‘OU7in. 

A. W. Wits. 


Description OF Ficures.-—PuatEe Y. 
Figs. 1 and 2.—Cicistes longipes. 


Figs. 3 and 4.— Gcistes pilula. 
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‘The Portfolio of Drawings of Living Animals and Plants issued by 
Mr. Thomas Bolton for June, 1881, is a very creditable production, and 
we are glad to call our readers’ attention to the opportunity there is 
afforded to them by the labours of Mr. Bolton, of investigating fresh and 
living specimens of very many interesting forms of animal and vegetable 
life—for the most part of quite microscopical size—and at the same time 
of having, by the drawings which accompany these forms, an excellent 
sketch of what they are to expect to find, and a short but authentic 
history of what is known about them.’—Nature, June 16th, 1881. 


‘“ We have received No. 5 of Mr. Thomas Bolton’s admirable series 
of drawings, accompanied by short life-histories of the microscopic 
objects he is in the habit of sending out to his clients.” —Hardwicke’s 
Science-Gossip, July 1st, 1881. 


‘* Thirty years have elapsed since Ferdinand Cohn, by suggesting 
the identity of the protoplasm of botanists with the sarcode of zoologists, 
destroyed for ever the artificial barrier which had been raised between 
plants and animals, and by showing that both these groups of hving 
things might be studied from one and the same point of departure 
originated the modern study of the science of biology. It is less than 
ten years since Huxley and a few of his more ardent disciples introduced 
the study of biology into England, but during this short period it has 
made extraordinary progress, and has obtained for itself a place of 
honour in all recent schemes of liberal education, and is recognised by 
all universities and colleges which are desirous of keeping abreast with 
the times. 

“ Biological study is nothing if not concrete, and thus we find the 
student is from the very outset brought into contact with some living 
thing respecting which he has to ascertain for himself the leading facts 
of structure. Many of these living things are of large size and are 
easily obtained, such as the lobster, frog, rabbit, earthworm, leech, 
cockroach, pigeon, and the fern, shepherd’s purse, and bean plant. With 
forceps, scalpel, scissors, and seeker, the coarse anatomy of these organs 
can be worked out without much difficulty. On the other hand, there 
are many living things, both plant and animal, which are excessively 
minute in size, which consequently are not easily obtainable by the 
uninitiated, and which can only be properly studied on the stage of the 
microscope. It is for supplying such as these that Mr. Bolton has 
established his naturalist’s studio in Birmingham, and with each speci- 
men sent out he also sends an enlarged drawing and description. These 
drawings are periodically published in the form of portfolios, each 
containing from sixteen to twenty drawings, and five such portfolios 
have now been issued. They are just what they purport to be— 
‘drawings and descriptions of living organisms (animal and vegetable) 
illustrative of fresh water and marine life, which have been sent out 
with the living specimens.’ Some of the drawings are rather crude, but 
many are remarkably well done, and taken all in all they are well worth 
the nominal price charged for them. 

“The fact that there should exist a widespread demand for micro- 
scopic forms of life is sufficient indication of the rapid advance which 
biological study has secured in the public favour, and we can honestly 
recommend all our readers who possess microscopes, or who wish to get 
a comprehensive view of the lesser living organisms, whether with the 
object of combining instruction with pleasure, or with the view of 
preparing for examination in biology, to put themselves in communication 
with Mr. Bolton.”—Design and Work, August 13th, 1881. 


Series of 26 Tubes in course of six months, (or as required,) 
#1li1s.,in advance. Specimen Tube, One Shilling. 


T, BOLTON, 57, Newhall Street, Birmingham, 


PORTFOLIOS OF DRAWERS 


‘AND DESCRIPTIONS OF 


LIVING ORGANISMS, ANIMAL & VEGETABLE, 


ILLUSTRATIVE OF 


FRESHWATER AND MARINE LIFE, 


WHICH HAVE BEEN SENT OUT WITH THE LIVING SPECIMENS BY 


THOMAS BOLTON, F.RM:S., 
57. NEWHALL STREET, BIRMINGHAM. 


PRICE ONE SHILLING EACH. 


CONTENTS> AUGUST, s7o Nowe 
VEGETABLE KINGDOM. 


Nostoe commune. | Volvox globator. | Pandorina morum. | Huglena viridis. 
ANIMAL KINGDOM. 

Uroglena volvox. Rotifers (7 figures.) Brachionus pala. 

Infusoria (9 figures.) Syncheta mordax. Paludicella Khrenbergi. 

Raphidiophrys pallida. Hydatina senta. Embryo of Mussel. 

Stephanoceros Hichornii. Rhinops vitrea. Larva of Corethraplumicornis 

Limnias ceratophylli. Philodina roseola. Spawn of Perch. 


CONTENTS: FEBRUARY, 1880. No. 2. 
VEGETABLE KINGDOM. 


Hydrodictyon utriculatum. 


ANIMAL KINGDOM. 


Spongilla fluviatilis. | Leptodora hyalina. Carcinus Meenas, in the Zoea 
Peridinium tabulatum. Hyalodaphnia Kahlbergensis, stage. 

Ophrydium versatile. (Daphnia Bairdii.) Lophopus erystallinus. 
Stentor Barretii. | Sida crystallina. Spirorbis nautiloides. 
Carchesium spectabile. | Diaptomus Castor. Circulation in Egg of Trout. 
Hydra vulgaris. | Cristatella mucedo. Young Salmon. 


CONTENTS: AUGUST, 1880. No. 3. 
VEGETABLE KINGDOM. 


Draparnaldia glomerata. | Cheetophora elegans. | Chara and Nitella. | Chara fragilis embryo 
ANIMAL KINGDOM. 

Actinospherium Hichornii. Anurea longispina and Bowerbankia gracillima. 

Coleps hirtus. Ceratium longicorne. Bosmina longirostris. 

Urostyla grandis. Melicerta ringens. Larval Shrimp. 

Dinobryon sertularia. Lacinularia socialis. Nais proboscidea. 


Vorticella chlorostigma. Alcyonella fungosa. 


CONTENTS: FEBRUARY, 1881. No. 4. 
VEGETABLE KINGDOM. 


Desmids and Diatoms Zygnema cruciata. 
/Heidium urtice. Vallisneria spiralis. 
ANIMAL KINGDOM. 
Acineta. Nassula ornata. | Euchlanis dilatata. 
Dendrosoma radians. Spirostomum teres. | Asellus vulgaris. 
Choano-flagellata. Cordylophora lacustris. Tlyoeryptus sordidus. 
Argulus foliaceus. 


Bursaria truncatella. | Lueernaria auricula. 
Marine Infusoria. | 


CONTENTS: JUNE, 1881. No. 5. 
VEGETABLE KINGDOM. 


Protococeus pluvialis. Freshwater alge. : 
Vaucheria. ' -Batrachospermum monilitorme. 
ANIMAL KINGDOM. 
Ophrydium longipes. Anguillula glutinis. | Aleyonidium Holen 
Stentor polymorphus. Pterodina clypeata. | Bowerbankia imbricata. 
Trichodina pediculus. Gammarus pulex. _ Triticella pedicellata. 
Clava squamata. Caprella lobata. Pedicellina cernua. 


Syncoryne frutescens. 


Hints on the PRESERVATION OF LIVING OBJECTS and their EXAMINA- 
TION UNDER THE MICROSCOPE, by Tuomas Borroy, F.R.M.S. (Reprinted 
from the “ English Mechanic.”) Price Threepence. 


March, 1882.] Ca). Nie. 7. 
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CONTENTS. 


VEGETABLE KINGDOM. 


Bacteria. Surirella bifrons. 
Asterionella formosa. | Gyrosigma (various). 
Spirulina Jenneri. 


ANIMAL KINGDOM, 


Trachelomonas bulla. . Ophiocoma neglecta. 
Telotrochidium crateriforme. Tubifex rivulorum. 
Ameceba. Floscularia cornuta. 
Acineta grandis. Polyphemus pediculus. 
Sertularia pumila. | Canthocamptus minutus. 
Aglaophenia pluma. Doris tuberculata. 


Bolis Landsburgii. 


FORREST’S CORP RESORT Piece 
A Pair 


§ 
1 
FORREST’S REFLECTOR, Post Free ... Bee es 0 
1 
6 
4 


THIN ZOOPHYTE TROUGH, Post Free 
Box of Six, Assorted Thicknesses, Post ns 


LARGER ZOOPHYTE TROUGH, Post Free, from ... 3 9 to 
WINDOW MICROSCOPICAL AQUARIUM, 5}in. x 


d4in. xX lin., packed for Railway, one ... ce ae 
Diwan wee sie ia a nee = 5 
Six Bee se ae ae pe ie 16 


PAPIER MACHE DISC, 1ft. Gin. diameter, cloth covered 
on one side, for holding Microscope and Lamp, as 
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ITS INHABITANTS, STRUCTURE, AND MANAGEMENT. 


By Dr. J. E. TAYLOR, F.L.S., Editor of ‘‘ Science Gossip.” Post Free, 6s. 


PRACTICAL MICROSCOPY. 


By G. E. DAVIS, Editor of the ‘‘ Northern Microscopist.” Post Free, 7s. 6d. 
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GENUS TELOTROCHIDIUM, S. K. 


( Telotrocha, worm-larva ; eidos, form. ) 


Animalcules entirely free-swimming, ovate or campanulate, possess- 
ing no caudal appendage; ciliary girdles two in number; oral aperture 
opening on the ventral surface, immediately behind the anterior wreath 
of cilia; anal aperture postero-terminal ; contractile vesicle and endo- 
plast conspicuously developed. Increasing by longitudinal fission. 
Inhabiting fresh water. 

TELOTROCHIDIUM CRATERIFORME, Miiller, sp. 

Body campanulate or subquadrate, with an indented dorsal and 
convex ventral or oral aspect; ciliary wreaths developed at a. short 
distance only from the anterior and posterior extremities, the anterior 
one associated with a thick annular border; anal aperture postero- 
terminal, tubular, permanently visible; contractile vesicle, single or 
double, sub-central; endoplast band-like, curved; parenchyma trans- 
parent, pale brown or amber-coloured. Movements swift, rotating in 
alternate directions. Length 1-250’. Hab. Pond water. 

Examples of this species were abundantly developed in a sample of 
water containing Huglena acus and Distigma proteus, remitted to the 
author by Mr. Thos. Bolton in November, 1880. While at first sight 
presenting no inconsiderable resemblance to detached Vorticelle, the 
recognition, on a more intimate acquaintance of the posterior location 
and conspicuous development of the anal apertures from which the 
passage of excreta was directly observed, together with the character of 
the oral system, speedily indicated the necessity of assigning to this 
type a position altogether independent of the Vorticellide. Excepting, 
indeed, for the absence of an adherent caudal appendage, it in many 
respects agrees with Urocentrum, and may be most conveniently referred 
to that family group. The likeness suggested is manifested, in addition 
to the number and position of the ciliary girdles and ventral location of 
the oral aperture, in the texture and pale-brownish hue of the paren- 
chyma, and in its mode of locomotion. This, while accomplished in a 
forward direction, is accompanied by the rotation of the animalcule in 
alternate directions, a slight displacement of the generated force being 
alone required to convert it into that oscillating or pendulum-like motion 
so highly characteristic of Urocentrum. While in most instances a 
single sub-central contractile vesicle was alone to be detected, some few 
examples occurred in which, as shown at Fig. 1, two such structures 
were distinctly developed. It would seem, however, to be by no means 
improbable that such zooids were about to multiply by the process of 
fission, which, contrary to that of Uvrocentrum, takes a iongitudinal 
direction. It was remarked that the animalcules varied very consider- 
ably among each other in their relative lengths and in the contour of 
the posterior region. While more ordinarily the length nearly equalled 
twice the breadth, the posterior extremity being in such case rounded or 
obtusely pointed, examples were not unfrequently met with whose 
length did not surpass more than one-half of the breadth, and the 

. posterior extremity being abruptly truncate, the body as a whole pre- 
sented, as shown at Fig. 2,a short discoidal contour. Although the 
anterior ciliary wreath, with its thickened border, was in all instances 
distinctly recognisable, the simple and smaller posterior girdle was not 
so clearly perceived, and more often, indeed, presented the aspect only 
of a few lateral setose appendages. At the end of a week’s preservation 
in the living state all the specimens received affixed themselves to the 
sides of the glass zoophyte trough to which they had been transferred, 
and speedily entered upon the encysted state. ‘Lhe band-like endoplast 
became sub-divided into nobular tragments, but further developmental 
phases were not observed. The remarkable homoplastic resemblance 
that subsists between the animalcules of this species and the so-called 
telotrochous larvee of certain Annelids, and which has suggested the 
generic title here conferred upon it, is referred to, with an accompanying 
illustration, at pages 447 and 478 of the previous volume. 


(From W. Saville Kent's Manual, Part V., page 648.) 
THOS. BOLTON, 57, NEWHALL STREET, BIRMINGHAM. 
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Lorica, sub-triangular, compressed, widest at the anterior border, tapering 
gradually towards the posterior extremity, not subdivided by membranous 
septa into separate compartments; pedicle, slender rectilinear, three or four 


times the length of the lorica; enclosed animalcule ovate or elliptical, usually 


occupying the anterior half, or even a less considerable area of the cavity of 
the lorica; tentacles distinctly capitate, forming two lateral bundles ; contractile 
vesicle spherical, subcentral; endoplast band-like, rendered conspicuously 
visible only by the action of reagents ; parenchyma transparent finely granular: 
Length of lorica 1-100 to 1-75. Hab.: Birmingham and Stratford Canal, on 
Nitella Anacharis, and Potamogeton. : 


Hxamples of this new and handsome species have been remitted to the 
author in November of the two consecutive years 1880 and 1881, by Mr. Thos. 
Bolton, of Birmingham. While at first sight it would appear to differ 
but little, except in size, from the respective salt and freshwater forms Acineta 
tuberosa and A. lemnarum it is found on closer inspection to yield many distinc- 
tive features. The lorica in the first place has a much more simple structure, 
being devoid of those delicate perpendicular membraneous septa which in the 
two preceding types seem to compress the posterior region of the body into a 
quadrilateral contour. Neither again is the anterior border of the lorica 
arched over by a continuation of its lateral walls, leaving slit-like apertures 
only for the extrusion of the tentacles, as obtains in these two forms. The 
body of the animalcule is of a much less relative size, it usually occupying, as 
shown in the accompanying figures, scarcely one-half of the cavity of its protec- 
tive sheath. The comparatively colossal dimensions of this species as compared 
with its homotype, Acineta lemnarum, found growing close beside it, is well 
illustrated in the same drawing, and where at b an outline of the more familiar 
but smaller species has been added for the purpose of comparison. Although 
the form and position of the nucleus or endoplast was not readily detected in 
living specimens, this structure was rendered distinctly visible in examples 
killed with osmic acid, and then treated with picro-carmine. 


I am glad to be able to send out specimens of this new species to my sub- 
seribers, together with the above description, with which I am favoured by Mr. 
W. Saville Kent, who has prepared it for insertion in his new manual of the 
Infusoria, of which the sixth and concluding part will shortly be published. 
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1880. 
Lacinularia socialis Feb. 20. Zoothamnium 
Cristatella mucedo » 27. Khinops vitrea 
Limnias ceratophylli, with Melicerta Mar. 5. Coleps hirtus 
ringens » 12. Nitella Embryo 


Stephanoceros Hichornii » 19. Dinobryon sertularia 
Plumatella repens » 26. Glass Larva 

Stentor polymorphus April 2. Cheetophora elegans 
Philodina roseola » 9. Asplanchna Brightwellii 
Closterium lunula ; » 16. Spawn of Perch 


Spongilla fluviatilis | » 23. Zygnema cruciata 
Floscularia campanulata » 380. Brachionus on Daphnia 
a cornuta May 7% Elver or young Hel 
Hydatina senta » 14. Conochilus volvox 
Larval Form (Trochosphere) of Marine » 21. Larval Shrimp 
Polyzoa (Aleyonidium) » 28 Bosmina longirostris 
Marine Polyzoa, - June 4. Melicerta ringens 
Raphidiophrys pallida » 11. Anursea longispina 
Volvox globator » 18. Hyalodaphnia Kahlbergensia 


» 2). Leptodora hyalina 
July 2. Vorticella chlorostigma 
» 9. Paludicella Ehrenbergi 
yy) 9s) Nails peopesera : 
sat as 93. Spirulina oscillarioides 
Euglena, viridis ” a 
Loxophyllum meleagris » 80. Protococéus pluvialis 


Aug. 6. Alcyonella fungosa 
cheieseay cniiinas » 13. Argulus foliaceus 
Tnfusoria » 20. Gidogonium ciliatum 


Gcistes, with other Rotifers 62 oe ee 
Young Trout, (Alevin stage) = 10. Racais aT ieulavin 
Spirostomum ambiguum te 17, Nasa ornata 
Khinops vitrea : ” 94. Clava squamata 
wusieng ane Hydatina Oct. 1. Melicerta and Flosculea 
e ee A Stern » 8 Cordylophora lacustris 
Boone a ys » 15. Colpidium cucullus 
me ee a rey c » 22. Pedicellina cernua 
= ae 18 Dee aa a » 29. Rotifers (various) 
BOLE) Gis RACISTS : Nov. 5. Choano-flagellata 
Nitella translucens, with Carchesium , 12. Acineta mystacina 
polypinum es , 19. Trochospheres of Polyz0a 
Batrachospermum moniliforme ‘ , 26. Desmids and Diatoms 
pace Coun’ Hel) Dec. 3. Spirostomum teres 
ue ere » 10. Distigma proteus 
aaa Sea Reese » 7. Asellus vulgaris. 
redericella sultana », 23. Ova of Salmo fontinalis 


Bischionas. pale » 81. Follicularia ampulla 
5 


Larva of Corethra plumicorniz 
Asplanchna Brightwellii 
Floscules 

Gonium pectorale 

Marine objects (various) 
Nostoc commune 

Volvox and Plumatella, 
Leptodora hyalina 
Hyalodaphnia Kahlbergensis 
Kondylostoma patens 
Vaucheria 


Jan. 7%. Bursaria truncatella 
, 14. Pterodina clypeata 
» 21. Spirorbis nautiloides 
» 28. Argulus foliaceus 
Feb. 4. Anguillula glutinis 
» 11. Opercularia nutans 
» 18. Trout Fry 
25. Glochidia (spawn of Mussel) 


j ” Jab 
ponochites NOWOx Le: Mar. 4. Batrachospermum moniliforme 
» ll. Paramecia aurelia 


Sida crystallina 
Lacinularia socialis » 18. Salmon Fry 


Vorti : » 2. Bowerbankia imbricata 
orticellide April 1.° Rotifers (free swimming) 
Stentor Mulleri » 8 Stentor polymorphus 
Diaptomus castor , 14. Trichodina pediculus 
Hydra vulgaris 92. Gammarus pulex 
Bosmina longirostris ” 99. Elver (young Eel) 
Rotifers (various) # . 


4 3 : a May 6. Actinosphzrium Hichornii 
Re ke ore tie Rotifersand Infusoria ae 13. Cercaria (Larva of Fluke) 


; : » 20. Spirogyra in conjugation 
par odiclyen au culate » 27. Euglena viridis (red stage) | 
Dravarnaldia elomerata June 3. Fredericella sultana | 
Stentor Barrett ; ” a Couode se oe 

: % : anaria lactea 
Popdepns crystal nus ” 94. Nitella (in fructification) 
pivot bis madtiloides July 1. Larval Shrimp 
» 8 Raphidomonas semen 
» 18. Noctiluca miliaris 
92. Leptodora hyalina 
» 29. Spongilla fluviatilis 
Aug. 6. CGcistes Janus 
. 12. Bacillaria paradoxa 
» 19. Syncoryne eximia 
» 24 Medusiform gonozoid 
,» 26 Lophopus crystallinus 
Sep. 2. Bugula turbinata oa 
. 9, Triloculina trigonula (F oraminifera) 


Zoea of Crab 
Spawn of Trout 
Acineta mystacina 
Urostyla grandis 
Spawn of Char 
Syucheta tremuls 
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— Carchesium spectabile. ~ Diaptomus Castor. ~ Circulation in Kgg of Trout. 
— Hydra vulgaris. ~—- Cristatella mucedo. ~. Young Salmon.) 


CONTENTS : AUGUST, 1880. No. 3. 


: VEGETABLE KINGDOM. 
— Draparnaldia glomerata. |..Chetophora elegans. |fChara and Nitella. {~Chara fragilis embryo. 


ANIMAL KINGDOM. 


~. Actinospherium Eichornii. ~ Anurea longispina and =~ Bowerbankia gracillima. 
Coleps hirtus. Ceratium longicorne. ~—Bosmina longirostris. 

~ Urostyla grandis. ~ Melicerta ringens. — Larval Shrimp. 

— Dinobryon sertularia. = Lacinularia socialis. ~. Nais proboscidea. 

~. Vorticella chlorostigma. ~= Alcyonella fungosa. 


CONTENTS : FEBRUARY, 188]. No. 4. 
VEGETABLE KINGDOM 


— Desmids and Diatoms. | =Aicidium urtice. |—.Zygnema cruciata. |— Vallisneria spiralis. 
ANIMAL KINGDOM 

— Acineta. 3 = Naceuis Oo nckae | ~ Euchlanis dilatata. 

~ Dendrosoma radians. jig Spirostomum Fass -—Asellus vulgaris. 

. Choano-flagellata. Cordylophora lacu Said ~~ Ilyocryptus sordidus. 

_. Bursaria truncatella. | TL Teena A eREAGrn. | ~. Argulus foliaceus. 


CONTENTS: JUNE, 1881. No. 5. 
VEGETABLE KINGDOM. 
— Protococcus pluvialis. | —Vaucheria. | ~Freshwater alge. |, Batrachospermum moniliforme. 
ANIMAL KINGDOM. 


>= Ophrydium longipes. | 2 eras eee ~ Alcyonidium polyoum. 


Stentor polymorphus. 9° Daaraaekearn Gil ~~ Bowerbankia imbricata. 
= ; : jets ] ypeata. ores ; 
RO aes nee cui: Gammarus pulex. ene pedicellata, 
-- Clava squamata. | _ Caprella lobata. ~ Pedicellina cernua. 


CONTENTS: SEPTEMBER, 1881. No. 6. 
VEGETABLE KINGDOM : 
>Bacillaria paradoxa. 
ANIMAL KINGDOM 
“ Clytia Johnstoni. 


~ Triloculina trigonula. < esclngsiveraan . — Rotifer macrurus. 
‘ Pee gonozoid. ; 
ee ee eas ~— Cerearia (Larval Fluke.) > Daca pales, 
Seeivlidplicatilia ~ Gicistes longipes and pilula. | > yyedericella cult 
_vi. a L & : — Acistes Janus. Kor Beal ie Peres aie 
aginicola, WC. = Conochilus volvox. I ugula turpinata. 


CONTENTS: MARCH, 1882. No. 7. 
VEGETABLE KINGDOM. 
~— Bacteria. | —Asterionella formosa. | — Surirella bifrons. | — Gyrosigma (various . 
~ Spirulina Jenneri. 


mM, ANIMAL KINGDOM. 
=~ Trachelomonas bulla. — Sertularia pumila. | ~-Floscularia cornuta. 
= Telotrochidium crateriforme. |— Aglaophenia pluma. ae Polyphemus pediculus. 
~ Amoeba. ~ Ophiocoma neglecta. |= Canthocamptus minutus. 
~ Acineta grandis. ~Tubifex rivuiorum. | ~Doris tuberculata. 


~ Eolis Landsbureii. 
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Hints on the PRESERVATION OF LIVING OBJECTS and their EXAMINATION 
UNDER THE MICROSCOPE, by THomAS Bouton, F.R.M.S. (Reprinted from the “English 
Mechanic.”) Price Threepence. 


NATURAL HISTORY NOTES. 


Edited by FRANK J. ROWBOTHAM, Member of the Geological Association of London, 


A Monthly Magazine for Students, containing Articles and Notes on 
Zoology, Botany, Entomology, Geology, Microscopy, and other branches of 
Natural History, with occasional Plate Illustrations. 

PRICE TWOPENCE MONTHLY, 

Or by Annual Subscription (payable in advance) 2/6, including postage. 


Post Office Orders, Postal Orders, or Stamps, to the Publisher, SAamunL HEnson, 277, Strend, 
London, W.c. 


‘UST OF ORGANISHS ALREADY SENT TO SUBSCRIBERS, continued. 


1881. | 1882. 

Sep. 15. Limnocodium Sowerbii | Wire, Bh 
, 23. Lophopus crystallinus | spy all. 
, 30. Spirorbis nautiloides | ee 
Oct. 7 Asterionella formosa | Hoc neaes 
, 14. Polyphemus pediculus Bey tell 
» 21. Floscularia cornuta April 6. 
» 28. Sertularia pumila Beas 
Nov. 4. Vorticella | ek 
» 11. Ophiocoma neglecta May 5. 
, 18 Tubifex rivulorum Fer elt 
» 25. Telotrochidium crateriforme re AL: 
Dec. 2 Acineta grandis | » 24 
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Mussel Spat (Anodon) 
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Cicistes crystallinus 
Eolis Landsburgii 
Closterium Hhrenbergii 
Stentor niger 

Prasiola crispa 
Melicerta tubicolaria 
Palmellaceze 

Elvers 

Stylonichia mytilus 
CGicidium urtice 
Lucernaria auricula 
Perch spawn 

(#cistes, and other Rotifers 


‘Diaptomus castor 


Limnias annulatus 
Noctiluca miliaris 
Pedicellina cernua 
Cosmarium botrytis 
Leptodora hyalina 
Rotifer macrurus 
Phacus triqueter 
Mussel Fry (Mytilus) 
Lacinularia socialis 
Raphidiophrys pallida 
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